
Monte Carlo Neutron Update

• refit HCAL resolution

• redo neutron momentum smearing

• redo Nn / Np ratio

• trigger studies
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 0.001±m: 0.972 
 0.001±: 0.083 σ
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Eh / pp ratio distributions for 20, 35, 58, 84 and 120 GeV/c protons.
Note: E-p distribution appeared to be flat.
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HCAL energy resolution
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The HCAL energy resolution: (σ/E)2 vs 1/E dependence.
Each data point comes from fit of the Eh / pp distributions.
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redo smearing

neutron momentum, truth
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σE = En*(σ/E) / 100
σn =

√

σ2

E − m2
n

∆pi = gRandom→Gaus(0, σn),
Finally: psmear = pn,truth + ∆pi

Top plot illustrates the events with selected
momentum (truth) within ±3 GeV.

Bottom plot illustrates what happens after
smearing applied.
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Monte Carlo: truth spectrum vs smeared
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Black plot - Fluka neutron production spectrum, red plot - smearing applied.
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redo neutron efficiency, εn
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Updated neutron reconstruction efficiency vs momentum.
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neutron X and Y positions

 position, cmnX
-100 -80 -60 -40 -20 0 20 40 60 80 100

ev
en

ts
/2

 c
m

0
100
200
300
400
500
600
700
800  0.002± (|x|<45cm): 0.958 nN

 0.004±: 0.735 reco∈

 position, cmnY
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The inclusive neutron X (on left) and Y (on right) positions at ZHCAL. MC HCAL acceptance is
0.962. An average neutron reconstruction efficiency appeared to be 0.735±0.004. I wish to

find what cause this difference.
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Nn / Np ratio, SciHi triggers
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Nn / Np ratio for inclusive neutrons and protons. Red plot - Fluka n/p ratio prediction. Blue plot
- Monte Carlo (Fluka + Geant) (n + n̄ + ns + Ko

L) / p prediction.
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beam and interaction triggers

SciHi proton beam
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SciHi proton interactions
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The trigger scintillator ADC distributions for the proton beam (left) and proton interactions (on
right). The inclusive neutron or proton not required yet.. The peak at 200 counts is MIP, data
above ADC>650 illustrates where the interactions start-up.
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interaction triggers only

SciHi proton inter, n-found
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The trigger scintillator ADC distributions for the inclusive neutrons (left) and protons (right)
using the proton interaction triggers only. These samples are completely bias to the triggers.
ADC>650 is about 3*MIP.
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beam triggers only

SciHi proton beam, n-found
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SciHi proton beam, p-found
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The trigger scintillator ADC distributions for the inclusive neutrons (left) and protons (right)
using the proton beam triggers only. These are the minimal trigger bias samples. It can be
used to estimate the trigger efficiencies: εtrig = N(sciADC>650) / Nall
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